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For evaluating the performance of the sorbent, different parameters such as thermal conductivity,
35
permeability and sorption rate etc. are required to be considered comprehensively [6] . Among them
36
thermal conductivity usually plays a leading role, which greatly influences system performance [3, 7] .
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To further improve thermal conductivity, composite sorbent has been introduced and developed. 
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Results mainly demonstrated a good system performance for power and refrigeration cogeneration [28] .
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Nonetheless, it still remains unknown the degree of improvement between sorption reactors by using 88 compressing technology and conventional fin tube.
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In this paper, a novel two-stage sorption refrigeration system is established and analyzed with heat 
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which is composed of two sorption reactors i.e. HTS and LTS reactor, an evaporator and a condenser.
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The cycle is composed of two working processes. One is resorption process as shown in 
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In the desorption/sorption process, water valves V1, V3, V6, V8 and ammonia valves AV2 and 
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The instantaneous cooling capacity of two-stage sorption refrigeration system:
where mw,chi is mass flow rate of the chilled water. Cw,chi is the specific heat of chilled water. Tchi,in and
195
Tchi,out are the inlet and outlet temperature of chilled water.
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The average cooling power of two-stage sorption refrigeration system:
where tc is the cycle time.
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The heat input of two-stage sorption refrigeration system:
201
where Wh1 and Wh2 are the heat input of HTS and LTS reactor, respectively.
202
The heat input of HTS reactor:
where mw is mass flow rate of hot water. Cw is the specific heat of hot water. Th1, in and Th1, out are the 205 inlet and outlet hot water temperature of HTS. t1 is time for heating HTS reactor.
206
The heat input of LTS reactor:
where Th2, in and Th2, out are the inlet and outlet hot water temperature of LTS. 
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Errors of the experiment are analyzed by the parameters shown in 
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In order to further illustrate the advantages of compressing technology for sorption reactor,
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performance of novel compact two-stage sorption refrigeration system is compared with that of our 306 previous work by using the conventional fin tube sorption reactor [20] . Table 4 shows the main 307 parameters of novel and previous two-stage sorption refrigeration systems. As it shows, the length and 
314
to be restricted to some extent. Therefore, it is reasonable to separate one reactor into several reactors,
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which results in the extra height of the previous system. One striking fact is that the total mass and 316 volume of the novel system is decreased by 108% and 113% when compared with previous type by 317 using the conventional fin tube sorption reactor.
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Performance of two-stage sorption refrigeration system is further analyzed in term of total mass 319 and volume. Fig.11 
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further decease the mass of the system. Performance of novel and previous system are also compared.
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Conclusions are yielded as follows: 
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[2] The average cooling power of two-stage sorption refrigeration cycle is much higher than that 
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For unit tube of sorption reactor with a certain compressing density, two-stage sorption system can 355 also achieve modular refrigeration, which means cooling power is directly related with quantity of unit
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tube. Since sorption process could also be applied for thermal energy storage, sorption reactor by using 
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